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Worms in cattle in Western Australia's
South West

In the early 1970s, when beef cattle
numbers increased in the South
West, worms came to be recognised
as the cause of one of the most
significant health problems affecting
production.
The disease ostertagiosis, caused by
the brown stomach worm, Ostertagia
ostertagi, started to occur regularly,
but the anthelmintics available at the
time were limited in their efficiency
against the parasite. Because little
was known of the epidemiology of
ostertagiosis under local conditions,
recommendations for control were
based on observations made
elsewhere in Australia and overseas.
These were unsuited to local
conditions and did not provide
adequate control.
Because of this situation Veterinary
Parasitologist G. de Chaneet,
Veterinary Officers F. C. Wilkinson,
F. F. Dixon and R. K. Mitchell and
Beef Cattle Research Officer D. J.
Barker undertook a research
programme which has answered
many of the questions on worms in
cattle. As a result they are able to
recommend management practices
that will reduce the impact of
parasitism on beef production in
south west coastal areas.

Background

• Healthy

In western Victoria during the late
1960s, parasitologists found that
spring was the time when cattle were
likely to ingest the greatest numbers
of infective worm larvae. Many of
these larvae became inhibited in their ·
development. This meant that cattle
carried many inhibited worms in
their stomach linings during summer.
These could cause 'Type II'
ostertagiosis during autumn, as a
result of many of the inhibited worms
resuming development together. In
addition 'Type I', which results from
the rapid build-up of a new worm
burden, was most likely to develop
during spring and early summer.
Part of this pattern obviously fitted
the Western Australian situation
where Type II disease was occurring
in autumn. Consequently the
recommendation for controlling
worms in young animals (less than 18
months old) was that they be
drenched and moved to an
uncontaminated pasture in early
August. Consequently they would
not be exposed to the large
populations of infective larvae that
developed during spring. The theory
was good but the timing, which was
25

(right) and worm-affected

weaners.

based on the Victorian work, was
wrong. When the programme was
tested locally it failed because
animals were found to be suffering
from worms by the time they were
drenched and moved. Obviously the
pattern of larval abundance on
pastures differed from that in
Victoria. This stimulated the
development of a series of controlled
experiments.
The researchers are grateful to the
Managers and staff of Bramley
Research Station and Wokalup
Research Station who assisted with
these experiments and to the
Commonwealth Extenstion Services
Grant which provided financial
support.
The effects of summer drenching on
worm disease and the pattern of
abundance of infective larvae:
G. de Chaneet, R. K. Mitchell, D. J.
Barker and F. C. Wilkinson.
Two experiments were conducted
during 1976 and 1977 with financial
assistance from the Commonwealth
Extension Services Grant. They were
aimed at testing a worm control

How ostertagia

programme and gathering basic
epidemiological data.

cause disease

When eaten by a bovine animal, larval worms enter the glands in the lining of its
fourth stomach. They grow until nearly mature, then move out onto the surface
of the stomach lining. The glands are damaged, particularly as the larvae leave
them. When abnormally high numbers of larvae are eaten in a short time from a
heavily contaminated pasture, so many glands are damaged that the amount of
acid secreted for protein digestion is reduced and the stomach becomes
inflamed. This is a parasitic gastritis . . in this particular case, Type I
ostertagiosis, which is characterised by scouring and rapid loss of weight.
In some circumstances, larvae do not develop immediately into adult worms.
These retarded or inhibited larvae remain small, and many thousands may
accumulate in the stomach glands. While they are inhibited they do not cause
disease. But when they resume development they may cause damage as do
normal larvae. If many thousands resume development at the same time they
also cause parasitic gastritis which is called Type II ostertagiosis.

• A bovine sto~ach lining, showing worms and cysts.

The authors considered that if cattle
could be dewormed completely
during summer then, because few
eggs and larvae would survive on
pasture or in dung pats during the
hot, dry summer, few worms would
be carried over from one grazing
season to the next. However drenches
available at the time were not very
effective against inhibited worms, so
such a programme could be no more
than theoretical. Then fenbendazole
(Panacur®) became. available and was
found to have a good effect against
inhibited worms. It was tested in a
summer drenching programme.
One experiment was set up at
Wokalup Research Station using
adult cows which were part of a
breeding experiment, and one at
Bramley Research Station, Margaret
River using young dairy-beef steers.
The aim at Wokalup was to
determine whether summer drenching
would prevent the development of
Type II ostertagiosis. This it could
do, theoretically, firstly by reducing
the number of infective larvae picked
up by the cows during the grazing
season, and secondly by removing
any inhibited worms which were
acquired before they resumed their
development and caused Type II
disease.
None of the cows suffered worm
disease, so the case for the use of
summer drenching to prevent Type II
ostertagiosis was "not proven". There
was no difference between the
liveweights of treated and untreated
cows, but at weaning the calves from
cows which had been drenched twice
during summer (December and
February/ March, just before calving)
were about 13 kg heavier than calves
from undrenched cows.

• Left: a microscopic section through a
healthy stomach lining.
• Right: Section through a worm-affected
lining.

None of the cows contributed much
to contamination of their pastures
(i.e. through worm eggs in their
dung) although there was an increase
in egg output associated with calving.
Cows having their first calves
produced two to three times more
eggs than older cows.

CG Cystic, dilated gland

Because of the low contamination,
there were few infective larvae
available on the pasture, so little
information was collected on
seasonal fluctuations in numbers of
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Figure 1. Availability of infective larvae of
Ostertagia on pasture at Bramley
Research Station, Margaret River.

An exceptionis when
some of the larvae
only partly develop,
then remainretarded
until resumingtheir
developmentmonths
afteringestion
. Large
numbers may build
up in winterand
spring this way in
some beasts
Infective larvae are
eaten by cattle

larvae, other than to confirm that
very few were available on dry
pasture during the period from
December until after the autumn
break.
At Bramley the two summer drenches
reduced pasture contamination
during summer but not during
autumn. There were no differences in
weight gain between treated and
untreated steers during winter and
spring on the two dry-land blocks in
the experiment, and both groups
suffered Type I disease in winter. The
third block had some wet summer
grazing, where there was a suggestion
that the summer-drenched
steers
gained faster than the undrenched
steers.
The changes in availability of
infective larvae on the experimental
plots revealed why worm disease was
occuring earlier than expected. The
months of maximum availability of
infective larvae were May to July (see
Figure 1) and not August/ September
as was reported elsewhere. Indeed, by
September, grazing animals were
pickng up very few worms.
There was no one month during
which the majority of ingested larvae
became inhibited. Rather, about 5 to
10 per cent of the larvae picked up in
any month became inhibited.
However at the end of each year,
when the steers were slaughtered they

were found to contain many inhibited
worms. Presumably these had
accumulated over the whole grazing
season. There is no reason to suppose
that these retarded worms would
have all resumed development at
once and thus caused Type II disease
as they were of varying chronological
ages.
This is a reasonable explanation for
the absence of Type II disease during
the two years of experimentation.
Prolonged exposure to low
temperatures (4°C) is thought to be
one of the factors triggering
inhibition of larval development after
larvae are eaten by an animal. Thus,
after a cold winter, a pasture could
carry many larvae which had been
cold-conditioned to become inhibited.
The absence of such cold conditions
during the experiment may explain
why there was no particular month
when most ingested larvae became
inhibited and consequently why Type
II disease did not develop.
These results suggested that there was
a rapid transformation of worm eggs
contaminating pastures during
autumn, into available infective larvae
during winter. By spring, few larvae
were available, either because
conditions were too hot for them
and/ or pastures were growing so
quickly that the larvae were diluted.
This raised the question that, if
control were to be based on
27

preventing autumn contamination of
pasture, when should the first drench
be given? Put another way, for how
long into autumn do eggs dropped
onto pasture fail to survive and
develop into infective larvae? This
was examined in the next
experiment.

The origin of winter populations of
infective worm larvae:
G. de Chaneet, F. F. Dixon and D. J.
Barker
An experiment was conducted at
Bramley using the same plots and
animals as in the second year of the
first experiment described above. All
the steers were removed from the
plots at the end of December 1977.
In early February they were returned
to the plots but four of the six groups
were drenched at that time, and
fortnightly thereafter, to prevent
them contaminating the pastures with
worm eggs. The two other groups
remained undrenched. These kept
producing eggs and were used as
contaminators. These two groups
were moved through five of the six
plots in such a way that they grazed
each for a month. This caused five of
the six plots to be contaminated for
different four week periods during
late summer and autumn while one
plot remained uncontaminated
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Burdens of Ostertagia normally turn over constantly as young worms replace old
worms. The size of a beast's worm burden on any one day is determined mainly
by the rate infective worm larvae are eaten and the rate adult worms are expelled
in the dung. The latter is determined partly by the former ... the more larvae
taken in, the greater the rate of rejection of the adult worms those larvae develop
into. There is a time lag between the two because the ingested larvae have to
develop to adults before they are expelled. This means that if grazing c~ttle are
taking in infective larvae, their worm burdens are turning over complet~ly every
month or so. It also means that if, for example, more larvae are inqesteq in June
than in May, the total worm burden will increase in size during June because the
rate of loss of worms will take several weeks to catch up with the increased rate
of recruitment.
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Period of contamination

Figure 2. Mean worm counts of 'tracer'
calves test grazed on plots in May
contaminated at different times during
summer and autumn at Bramley, Margaret
River.

except for the eggs that had been
deposited on it before January.
The numbers of infective larvae
available on the six plots were
assessed on three occasions by testgrazing them with 'tracer' calves
which had been reared free of worms,
then counting, at slaughter, the
number of worms these calves picked
up.

When too many worms are taken in quickly the worm burden builds up to a size
that causes enough damage to the stomach to produce disease. This is Type I
ostertagiosis, which usually develops in winter and spring in young cattle
(younger than 18 months).
Some beasts accumulate large burdens of retarded worms. If these resume
development together the disease called Type 11 ostertagiosis may occur. It is
seen in autumn.
·

The effect of autumndrenching on
growth of heifers:
G. de Chaneet and F. F. Dixon
An experiment, which was run at
Wokalup in 1980, was designed to
determine whether drenching heifers
during autumn would stop them
contaminating their pastures and
thus improve their performance
during winter and spring.

The results for the test grazing at the
end of May are shown in Figure 2.
Very few larvae were available on
plots I and 2 which suggests that few
of the eggs deposited onto pasture
before the end of February develop
into infective larvae. Plot 4 was
contaminated during March. It
carried many infective larvae, which
suggests that after early March many
of the eggs deposited on pasture
develop into infective larvae. The
apparent drop in availability on plots
5 and 6 may be attributed to the
short time between contamination
and test grazing, and falling
temperatures which prolong
development time.

Half of a group of previouslyundrenched, recently-weaned heifers
were drenched with oxfendazole
(Synanthic®) in early March, early
April and early May. The remaining
heifers were not drenched. Drenched
heifers and undrenched controls
grazed separately. (The trial was
replicated to identify paddock
differences.)

The results of this experiment
indicated that if drenching could stop
production of worm eggs for only a
short period, then the time to
administer the first of several
drenches aimed at preventing autumn
contamination was early March. This
finding led to the next experiment.

The autumn drenching reduced
contamination of pasture by worm
eggs to a level too low for
measurement from early March to
mid May. In contrast, the control
pastures were contaminated with
25 000 to I 15 000 worm eggs in each
kilogram of dung deposited on them.

The heifers were mated in
July/ August. At the end of mating
half of the control heifers were
drenched to determine whether they
would make up the difference in
weight that had developed between
them and the autumn-drenched
heifers.

28

The heifers' weight changes are
shown in Figure 3. The autumndrenched heifers gained weight
immediately after their first drench in
March whereas the controls lost
weight. This suggests that all the
heifers would have benefited from a
drench at weaning in
December/ January, as they would
not have picked up any worms
between then and March. Thereafter
the autumn-drenched heifers put on
more weight than the controls. This
was most marked in June/ July, two
to three months after the last drench
and at the usual time of maximum
larval availability.

In late August, at the end of mating,
the autumn-drenched heifers
averaged 45 kg heavier than the
control heifers. The control heifers
drenched at the end of mating grew
faster than the undrenched controls,
but never caught up with the
autumn-drenched heifers.
During winter many of the control
heifers were showing some signs of
worm infestation. Some had dirty
tails from scouring and appeared to
be in poor condition when compared
with the autumn-drenched heifers.
None of the autumn-drenched heifers
showed signs of worms.
The autumn-drenched heifers, with a
calving rate of 90 per cent, produced
more calves than the control heifers
( calving rate of 72 per cent).

Presumably more of the control
heifers were too light to be cycling at
mating and thus did not conceive.

This experiment demonstrates the
magnitude of the insidious loss of
production worms can cause. At no
stage were there any of the
spectacular signs usually associated
with worms, such as marked
diarrhoea and rapid loss of weight.
Poor condition was only evident in
the controls when they were
compared directly with the autumndrenched heifers. Similar loss of
production is probably occurring in
young cattle on many properties on
the south-west coast where there is
inadequate worm control or no
control at all.
This experiment also demonstrates
the importance of avoiding or
preventing contamination, during
autumn, of pasture to be grazed by
young cattle during winter.
Some thoughts on control:
G. de Chaneet
An understanding of the pattern of
availability of infective larvae on
pasture, and of the source of the
larvae, is the key to worm control. If
these are known, it becomes possible
to provide safe pastures for
susceptible young stock during
critical times of the year. The work
described above shows that the
critical time on the south west coast
is May to August. At this time,
young cattle should be grazed on
pastures that have not been
contaminated during autumn. These
could be considered 'safe' pastures.
This safety can be achieved in either
of two ways:
• Prevent contamination of the
pasture with worm eggs during
autumn in the first place.
• A void grazing young cattle on
pastures on which there are likely to
be many infective larvae.
Control measures should be
concentrated on protecting young
cattle-from weaning until about 18
to 24 months old-as these are the
most susceptible animals.

during May to August. The animals
which contaminate pasture most are
young cattle, especially those about
12 months old. Pastures in
descending order of safety are those:
• grazed by sheep
• not grazed by cattle since
December/ January
• not grazed by cattle since
February/ March
• grazed by adult cattle (not
including first calf cows)
• grazed by cows about to have first
calves, or steers of same age
• grazed by yearling cattle.
A drench and a move to a safe
pasture in April/ May for young
cattle should provide benefits such as
those found in the previous
experiment. In New South Wales a
sheep/ cattle interchange grazing
system and a follow-on system in
which young cattle graze pastures

previously grazed by adults has
proved very successful. In south west
coastal areas the time for the change
of pastures would be April/ May.
Forward planning is required to
ensure safe pastures are provided
when using avoidance strategies.
Prevention strategy
Farmers should aim at preventing
contamination during
autumn ... March to May. As shown
in the last experiment this can be
achieved by drenching cattle several
times during autumn-the first
drench should be given no later than
early March, and not at the 'autumn
break' as is common practice. It is
not clear how many drenches are
required but it is not likely to be less
than two at six-weekly intervals.
A highly effective drench must be
used. The development of slowrelease devices similar in concept to
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Figure 3. Liveweights of heifers at Wokalup drenched during autumn, drenched once at
the end of winter or left undrenched. Arrows show time of drenching.

Avoidance strategy
Any pasture that has been heavily
contaminated during March to May
should not be grazed by young cattle
29

the familiar cobalt and selenium
bullets may make prevention strategy
the most practical method of worm
control. Information on drenches and
their activities is provided in
Farmnote 1 / 82, "Worm drenches for
cattle".

Worm control in beef cattle
management:
By D. J. Barker

The 'ad hoc' approach
'Ad hoc' would describe the 'system'
generally used on most farms. When a
farmer thinks his cattle are looking
wormy they are drenched, and often
returned to the same pastures. All this
does is remove worms that would have
been removed naturally within about a
month. Because the animal is
immediately reinfected the stomach
continues to suffer damage and there
is limited benefit from the drench.

• Any economic response will
depend upon the cost of the
programme and the value of any
improvement in performance.

If clinical ( easily identified) disease
occurs then obviously the diseased
animals need to be drenched. If they
are returned to the pasture which
precipitated the disease, then
drenching will need to be repeated at
about monthly intervals until the
larvae on the pasture have died off.
Two control suggestions
• Even when ideal control
programmes are operating cattle will
pick up some worms. Thus by the
end of winter/ early spring worms will
be present and possibly many
retarded larvae will have
accumulated in the stomach wall.
Drenching cattle in late
August/ September will remove these
worms at a time when the cattle are
not likely to be reinfected. It should
also remove enough retarded worms
to prevent Type II ostertagiosis
developing in the following autumn.
• The work reported here was done
on the south west coast. While the
principles will remain the same
elsewhere, the timing of events is
likely to differ. However,
parasitologists throughout Australia
agree that prevention of autumn
contamination of pastures, or the
avoidance of grazing such
contaminated pastures by susceptible
cattle the following winter (and
spring in colder areas) should be the
basis of worm control programmes.

A number of factors should be
considered in generating a profitable
programme of worm control in
cattle, based upon the principles and
findings of our research programme:

If sheep are run on the property, the
least costly programme is that
involving no more than grazing with
sheep in autumn. If sheep graze cattle
paddocks in autumn they could help
maintain a low level of infestation,
whereas other classes of cattle,
grazing at that time, would probably
be less effective. Avoiding grazing
some paddocks at all in autumn
would not be very practical because
every hectare is needed at this time.
Producers who substitute one class of
stock for another, for example sheep
for cattle, should ensure that
numbers are balanced during the
exchange between paddocks, bearing
in mind that sheep can graze more
closely than cattle. Cattle transferred
into sheep paddocks may suffer
severe weight losses in March/ April
on the small amount of dry feed
available to them. In this case a hay
supplement would be necessary and
this could cost $IO to $15 per head.
In this case it would be less costly to
use a strategic drenching programme
instead of an avoidance strategy. If
three doses of broad-spectrum worm
drench, costing $1.50, give an
improvement of only 3 kg liveweight
(1.8 kg carcase weight) the producer
would recover his outlay, even at
today's low prices for beef. The
research team obtained a response of
45 kg liveweight on a high rainfall
summer dryland site in one year. This
suggests that producers could
probably gain an economic response
on similar sites in average years.
• The effect of a worm control
programme on different classes of
cattle will vary. All the evidence
indicates that yearlings are the major
source of cattle worm problems
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because they excrete the most worm
eggs. The problem may appear in the
yearlings themselves that year or may
not appear until nearly a year later in
other cattle that had been heavily
infested the year before by grazing
areas contaminated by yearlings.
A common example of this is the
problem of worms in first calvers.
This originates from infestations
acquired the year before as yearlings.
If infested yearlings graze with cows
and calves, the probability of heavier
infestations in the calves is increased.
They maintain these infestations into
the yearling phase in the next year,
which further increases the likelihood
of the problem the following year.
The cows, the calves or the yearlings
may eventually be clinically affected
or at least suffer impaired
production.
There is a possibility that
compensatory gain after treatment in
winter may reduce the production
losses in cattle retained for slaughter
later in the year. But treatment is
much less likely to be as effective in
averting the consequences of heavy
infestation of breeding cattle,
including bulls. This is because, with
winter/ spring joining, breeding is
more likely to be impaired through
the animals' failure to attain
satisfactory weight, condition and
weight increases during the mating
period.
• There are a number of ways to fit
strategic drenching into a
management programme.
It is simpler to muster the yearlings
for drenching in March if they are
run separately from other classes of
stock which would not usually be
mustered into the yards at that time.
On some farms, breeders are
mustered in April and May for
castrating calves, and the advantage
of grazing yearlings separately would
not apply. However, the fact that
yearlings usually require Jess
supplementary feed than newlycalved cows makes it more
economical to run them separately
from the breeders.
It could also be convenient to use the
strategic worming musters for
vaccinating heifers against vibriosis
where this is a disease risk.

